This was a prospective cross sectional study, performed over a period of 2 years (Maharashtra on 100 consecutive patients (35 women, 65 men, mean age 46.5 years, age range: 17 to ABSTRACT Background: Venous abnormalities of lower limb are a fairly common cause of morbidity. Although clinical diagnosis is the cornerstone of the diagnosis of lower limb venous disease, colour Doppler ultrasound has become the investigation of choice to confirm the diagnosis. This study evaluated the role of colour Doppler ultrasound in various venous pathologies of the lower limb and the sonographic findings were correlated with surgical and clinical findings. Methods: 100 patients of all age groups of either sex presenting with clinically suspected entities affecting venous system of the lower limb were selected for this study. Results: Our study showed a definite male preponderance (65%) with an incidence of 41% in the age group of 21-40 years. Isolated varicose veins had an incidence of 58% followed by isolated deep vein thrombosis (DVT) (29%), varicose veins with thrombophlebitis (5%), DVT with thrombophlebitis (5%), DVT with varicose veins (2%) and hematoma (1%). The findings correlated with surgery and gave a sensitivity of 100%. Conclusions: Colour Doppler ultrasound is unique due to its feasibility, accessibility and cost effectiveness. Its dynamism is also exploited by various maneuvers done by the patients, radiologist and the machine parameters to bring about changes in blood flow to reach the exact diagnosis.
INTRODUCTION
The spectrum of venous abnormalities of the lower limb ranges from the common varicose veins at one end to the more morbid deep venous thrombosis at the other with congenital conditions like the Klippel Trenaunay syndrome, hemangiomas and tumors like leiomyosarcoma being relatively rare. 1 Although clinical diagnosis is the cornerstone of the diagnosis of lower limb venous disease. Colour Doppler ultrasound has become the investigation of choice to confirm the diagnosis. 2 Its easy availability, cost effectiveness and precision in achieving a diagnosis make it a versatile tool in the armamentarium available for the clinician to use. 3 The various manoeuvres like Valsalva, distal compression is simple yet effective in enhancing the diagnostic ability by changing the flow dynamics. This study described the various lower limb venous abnormalities using colour Doppler ultrasound and compared the findings with surgical findings. 81 years) who presented with clinically suspected entities affecting venous system of the lower limb.
A written informed consent was taken from the patient. The patients underwent Colour Doppler ultrasound.
Sonographic technique
A Philips Affiniti 50 and 70 ultrasound machines (Philips, Amsterdam, Netherlands) with (5-12) MHz linear array transducer and curvilinear probes were used. The colour Doppler ultrasound assessment was performed with various manoeuvres like Valsalva, distal compression which were effective in enhancing the diagnostic ability by changing the flow dynamics.
The Doppler findings were correlated with the surgical findings. The patients were then followed up over a span of one year.
Statistical analysis
The data was tabulated in a Microsoft Excel sheet. The sensitivity, specificity, positive predictive value, negative predictive value and diagnostic accuracy were determined using statistical formulae. Ethical clearance was given by the ethical committee, Bharati Vidyapeeth University (deemed to be University), Pune, Maharashtra.
RESULTS
Our study showed a definite male preponderance (65%) with highest prevalence of venous abnormalities in the age group of 21-40 years (41 patients). The various pathologies seen in 100 cases were isolated varicose veins (58%), isolated DVT (29%), both varicose veins and thrombophlebitis 5%, DVT with thrombophlebitis 5% and DVT with varicose veins 2%. These findings were correlated with operative findings and gave a sensitivity of 100%. 
DISCUSSION
Colour Doppler ultrasound helps to evaluate the myriad of conditions affecting the venous system of the lower limb. Common abnormalities involving the veins of lower limb are varicose veins, venous thrombosis, leg edema due to venous insufficiency, leg ulceration. The present study was performed to assess the role of colour Doppler ultrasound in evaluation of various conditions affecting the venous system of lower limbs. It included detection of DVT, extent of involvement, identification of varicose veins, junctional and perforator competence for effective management and intervention. The patients were then followed up over a span of one year. The Doppler findings were correlated with the surgical findings with a sensitivity of 100%.
Age group
A total of 100 patients of all ages were included in our study. The age group of 21-40 years (41 patients) was found to be the most common in our study. 33 patients were aged between 41-60 years and 23 between 61-80 years ( Table 1) . This correlates with the study carried out by Mirji et al in 2011 (n=32) who had 20 patients in the age group of 21-40 (62.5%). 4 In our study 58% patients were above the age of 41 years. Belcaro et al in a study conducted in 2002 concluded that the prevalence of chronic venous insufficiency increases with age. 5 This is most likely to be due to loss of elasticity in vessels with increasing age.
Sex distribution
There was a definite male preponderance (65%) in our study ( Table 1 ). This is in congruence with the research carried out by Azhar et al who reported 82% male patients and 18% female patients in their study. 6 Male predominance in Indian population has been attributed to work habits especially prolonged standing in those involved in agriculture and in industrial work. A lesser female predilection in Indian demographics can be attributed to a lesser number of women seeking medical advice and a more sedentary lifestyle.
Clinical manifestation
Patients reported to the hospital with varied symptoms ( Table 1 ). The most common symptom was pain with prominent veins seen in 44 patients, followed by pain and swelling in 37 patients, prominent veins with swelling in 12 patients, ulcer, eczema and pigmentation in 4 patients and eczema and pigmentation in 3 patients. This correlates with study done by Mirji et al where most patients (37.5 %) presented with pain and prominent veins followed by prominent veins and swelling in (31.25%). 4
Venous pathologies
Isolated varicose veins (58%) accounted for maximum cases in our study followed by isolated DVT (29%). 5% patients had varicose veins and thrombophlebitis, another 5% had DVT with thrombophlebitis. 2% patients had both DVT and varicose veins. (Figure and In 36 patients with DVT, 19 (52.7 %) had a history of prolonged hospital stay (immobilization) and 9 (25%) had history of trauma while 4 had history of surgery.
Limb involvement
In our study left sided limb involvement was seen in 54% patients while right sided affection was seen in 35% patients. 11 % patients had bilateral limb involvement. This is in correlation with the study done by lrodi et al who reported 59 patients to have pathology on the left side while 41 on the right. 7 Left sided predilection is attributed to the crossing over of the left common iliac vein by right common iliac artery leading to venous stasis.
Varicose vein distribution
Among the 65 patients with varicose veins, 31 (47.6%) patients had varicosities of great saphenous vein (GSV) alone, 30 patients had varicosities of both GSV and SSV (46.1%) and only 4 (0.6%) patients had varicosities involving Small saphenous vein (SSV) alone. (Figure 4 ) This corresponds with the study done by Azhar et al. 6 In their study 58.5 % patients had GSV varicosities, 39 % varicosities involved the GSV and SSV and 2.1% had varicosities involving only SSV.
Junction incompetence
41 patients in our study had incompetent junctionssaphenofemoral, saphenopopliteal or both. Saphenofemoral junction (SFJ) was incompetent in 25 patients, Saphenopopliteal junction (SPJ) in 4 patients while 12 patients reported incompetence of SFJ and SPJ combined. (Figures 5 A and B) . A similar study done by Bashir et al in which 41.7% patients had an incompetent SFJ and 11.12% patients had incompetent SPJ. 8
Perforator incompetence and level
Of the 65 patients with varicose veins, 54 patients had perforator incompetence with most of them being multilevel. The most commonly involved incompetent perforator was located below knee medial mid 1/3 rd (39 cases, 72%) and below knee medial lower 1/3rd (34 cases, 62.9%). Anterior incompetent perforator was least common (1 case, 1.8%). This is in conjunction with study done by Azhar et al where 69.5% cases had an incompetent perforator at below knee medial mid 1/3rd level and 67.4% patients had an incompetent perforator at below knee medial lower 1/3rd level. 6
Thrombus distribution
Of the 36 patients with DVT, 31 patients had superficial femoral vein involvement followed by popliteal vein (27 patients) and common femoral vein (26 patients) ( Figures  2 and 3) .
This correlates with the study done by Hill et al who reported iliofemoral involvement in 16%, common femoral vein in 13%, superficial femoral vein in 19%, popliteal vein in 18%. 9 Azhar et al also had similar findings with where among 43 patients suffering from chronic venous insufficiency (CVI), 8 of them had deep venous thrombosis with all of them having above knee thrombosis, and none of them having below knee thrombus. 6 Recognition of thrombus in proximal limb is critical as it has more chances of causing pulmonary embolism. On the other hand, distal limb (calf) thrombosis has a better rate of recovery.
10 patients had superficial thrombosis involving the GSV out of which 5 patients had extension of thrombus into the deep system. In a study carried out by Blumenberg 38.8% cases had superficial vein thrombosis with 8.6% extending into the deep system. 10
Follow up
Of the 65 patients with varicose veins 24 were operated. The Doppler findings correlated with surgical findings in all the cases. There was no recurrence in the immediate post-operative phase. Thus the sensitivity of Doppler in venous mapping was 100%. This corresponds with a similar study carried out by Dixon who reported a 98% sensitivity of index doppler examination and venous mapping prior to surgery in his study. 11 7 patients with DVT underwent thrombectomy while 29 patients were treated with anticoagulants. The patients were followed up over a span of 1 year. A repeat colour Doppler ultrasonography was performed. 27 patients had partial recanalization.
Role of Doppler ultrasound
Colour Doppler ultrasound provides a better understanding of the venous anatomy of the lower limb and reaching the accurate diagnosis among the spectrum of venous abnormalities. Veins can be mapped along their entire course. It depicts the nature and level of incompetence and the prevalence of varicose veins. This aids the surgeon by pointing at the exact site of reflux, improving the success rate of surgery. It also helps in ruling out DVT.
CONCLUSION
Colour Doppler ultrasound is a safe, quick, cost-effective, universally available accurate and non-invasive modality for assessing the diseases affecting the venous system of lower limbs. Significant sensitivity and accuracy of this modality aids in evaluating the exact nature of venous pathology in a patient. Colour Doppler ultrasound depicts the type and level of incompetence, venous reflux, presence of varicose veins and superficial thrombosis. It helps in ruling out DVT which has significant morbidity and can lead to life threatening complications like pulmonary embolism. Accurate venous mapping prior to the operative intervention aids the surgeon, increasing their success rate and providing a better quality of life to the patient. Thus, colour Doppler ultrasound is an indispensable tool in evaluation of the spectrum of venous abnormalities affecting the lower limb.
